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Habitat-specifi c effects of soil pathogens on seed germination
P. M. KOTANEN
University of Toronto Mississauga
For most plants, the majority of mortality occurs at the seed or seedling stage. Evidence suggests that soil fungi 
play a major role in this mortality. Populations of such fungi are expected to vary among habitats, in response to 
factors including soil moisture and the availability of hosts. This variation has the potential to affect recruitment 
by susceptible species, perhaps ultimately determining their abundance and spatial distribution.
Our lab has investigated spatial variation in patterns of seed mortality for a wide range of temperate woody and 
herbaceous species. In our experiments, we have compared germination of buried seeds protected with fungicide 
against germination of seeds in water controls; this allows us to isolate the effects of fungal pathogens from other 
sources of mortality. Our results usually indicate detectable effects of fungal pathogens, and often indicate these 
patterns are spatially variable.
For instance, the risk of attack may be increased by the proximity of conspeciﬁ cs, as predicted by the Janzen-
Connell Hypothesis. Losses of seeds of the forest tree Tsuga canadensis (eastern hemlock) to fungi were high in 
conspeciﬁ c-dominated sites, but not in sites dominated by the co-occurring tree, Acer saccharum (sugar maple). 
Interestingly, Tsuga often recruits on fallen logs rather than the forest ﬂ oor. Comparing the effects of fungicide 
on seeds planted in logs vs. the forest ﬂ oor suggests logs provide refuges from pathogenic soil fungi.
Attack also can be affected by the abiotic environment. Canopy gaps are likely to be drier than the surrounding 
forest understory, and therefore less hospitable to fungal pathogens. When we compared losses of seeds of the 
early successional tree Betula papyrifera (paper birch) in old ﬁ elds, treefall gaps, and forest understory sites, we 
found that the beneﬁ t of fungicide was greater in understory than in openings. This suggests B. papyrifera is pre-
vented from establishing in understory environments in part by its susceptibility to pathogen attack.
Such patterns are not restricted to woody plants. For instance, we have found that many herbaceous species 
suffer higher seed mortality in wetter habitats, but that fungicide additions reduce this difference, suggesting 
fungi represent a greater hazard in wetter soils. As another example, germination of two Solidago (goldenrod) 
species was lower in habitats dominated by conspeciﬁ cs than in grass-dominated habitats, but was improved by 
fungicide treatment. Similarly, seeds of the serious agricultural weed Ambrosia artemisiifolia (common ragweed) 
buried in ragweed populations were less likely to germinate than seeds buried in ragweedfree sites, though this 
difference was not reduced by fungicide; consequently, the mechanism is unclear.
We also have found many cases of both woody and herbaceous plants whose seed mortality does not follow 
such predictable patterns. Nonetheless, these examples indicate that for many ecologically and economically im-
portant species, spatial patterns of recruitment and perhaps even habitat occupancy may be determined in part by 
spatial variation in pathogen populations.
